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Introduction
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ÅThe Quark-Gluon Plasma (QGP) formed in non-central 
nuclear-nuclear collisions is associated with large orbital 
angular momentum, that leads to vorticity in the medium

ÅSpin-orbit coupling aligns spin directions of produced
particles with the direction of vorticity
ü-Z.-T. Liang and X.-N. Wang, PRL94, 102301 (2005)

üS. A. Voloshin, arXiv:nucl-th/0410089

ÅAnother possible source of particle polarization is
magnetic field, created in non-central collisions in
the initial stage
ü-D. Kharzeev, L. McLerran, and H. Warringa, Nucl.Phys.A803, 227 (2008)

ü-McLerranand Skokov, Nucl. Phys. A929, 184 (2014)



Vorticity 

ÅIn non-central HIC the initial collective longitudinal flow velocity depends on x:
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ÅFor small polarization:
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Becattini, Karpenko, Lisa, Upsal, VoloshinPRC95.054902 (2017)



How to measure global polarization?
ÅIȅǇŜǊƻƴǎ ŀǊŜ άǎŜƭŦ-ŀƴŀƭȅȊƛƴƎέ ŘǳŜ ǘƻ ǿŜŀƪ ŘŜŎŀȅ properties:
ÅDaughter baryons are preferentially emitted in parent spin direction

ÅDaughter baryons of hyperons 
with polarization (ὖ) follows the distribution:
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Å - decay parameter, unique for each hyperon species

Åὴᶻis the daughter baryon momentum in the parent frame

ÅProjection to the transverse plane can be measured:
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Åʕ is the reaction plane angle

Åʕ ŀƴŘ ƛǘΩǎ ǊŜǎƻƭǳǘƛƻƴ ὙὩίʕ
Ŏŀƴ ōŜ ŎŀƭŎǳƭŀǘŜŘ ǿƛǘƘ ǎǇŜŎǘŀǘƻǊΩǎ ǎƛƎƴŀƭΦ
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Motivation

ÅGlobal polarization of ɽhyperons was 
measured for ί = 7.7-200 GeV at STAR

Åὖ decreases with increasing collision energy

ÅDifference between ὖɽand ὖɽmaybe due to
B-field effect

ÅTheoretical calculations can quantitively explain
ǘƘŜ ŜƴŜǊƎȅ ŘŜǇŜƴŘŜƴŎŜ ƻŦ ǘƘŜ ɽ polarization, but
many of them fail to explain differential measurements

ÅNowadays there is a growing interest to measure
the global polarization of ɽand ɽproduced  from
the decays of other particles such as ɧ.

Å͏ polarization may provide new input for
global polarization and vorticity studies

5
EgorAlpatovNPhE-2020



The STAR experiment
Detectors, used in this work:

ÅTime Projection Chamber
:́ [-1, 1] 

ÅEvent Plane Detector 
:́[2.1, 5.1]

ÅBeam-Beam Counters
:́ [3.3, 5.0]
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BBC & EPD
TPC
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